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(54) OPTICAL AXIS ALIGNMENT DEVICE 

(57)Abstract: 

PURPOSE: To provide an optical axis alignment device 
capable of easily aligning the optical axis of light signals 
and the optical axis of an optical coupling lens or 
photodetector. 

CONSTITUTION: A base plate for supporting a light 
signal exit end block 1 has mechanisms 7 for making fine 
movement roughly in the respective directions of a 
horizontal axis direction A (Xa axis), perpendicular axis 
direction A (Ya axis) and optical axis direction A (Za 
axis) and is mounted with mechanisms 8 for rotating the 
light signal exit end block 1 around the three axes as the 
respective axes of rotation and is further mounted with 
mechanisms 9 making fine movement in the respective 
directions of the three axes. A base plate for supporting 
the optical coupling lens array 3 or photodetector array 
has mechanisms 10 for making fine movement roughly in 
the respective directions of a horizontal axis direction B 
(Xb axis), perpendicular axis direction B (Yb axis) and 
central axis direction A (Zb axis) and is mounted with 

mechanisms 1 1 rotating the optical coupling lens array 3 or photodetector array around the Zg 
axes as the axes of rotation and mechanisms 12 for making fine movement in the respective 
directions of the Xb axis and the Yb axis. 
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(57) [KM] 

¥#2fftA (Xa.ll) fc, lB«*filA (Ya W) *5.fc 
t/*«l*lRlA (Za ft) ©#*I«QlCft<1»«|-rs«flK: 

B (XbM) ffiMMfrftB (Yb #) *3J;^Ef^# 

^f^B (zb n) <D&xfaiz®.<nmT%mm&ffix.. 

*^TU^SrIaHES^r-6««S:»ttU £ *>K, Xb M 
£Yb ttw**|ftlc«»t"6««^**Ufcr^^»a 
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#^[S]A (Xa «) *#lCi£^'r-5Mii:#^fS]A 

(Ya «!) **J:l«fe***fijA (Za «0 ^P)46E«A 
(O^rS] tcfi < »f^Iffitfc £ H# AffitfclWIMft ft 

4A A IS) S ««-C *> * HMfMMBfll ft&HS 

So 

[MM 2] *fs**«-mr*iBa-c*>a«»<o3fc« 
»*tm«ftE*yu **«*«r**r ^ 

**©*«#*ta**rlB»l Lfc*«#*tU»^n * * ft 
^t^S^t^S^f-^A^, *tt^B:S5"^57k¥ 

tt^f^JA (Xa fjh) ^#tCil:^-r^SlEW*fS]A 

(Ya «k) &£X*ytmJjfaA (Za W) jft^ftSHUA 
^^l:ffl<»t5Iitfo5H#Afi»ii^ 

^(0 = «i|Hlte««i:«:«-»»tB«i^o ry^cofS 

*>o, ^o^^uvXftgB^iJLfc^^uvX. r 

v X 6 v > f i^-fi**^ Kfctt 6 * ^tt K ESsr 5 tK^F 
®^[S]B (Xbtt) t. tpfoW\Z\g.&-tZ>m\g.$&J3faB 
(Yb $6) *5<tt/*»M4^fp]B (Zb «k) jft^/jr^HW 

ft<ix.> 




(2) ^?8-2 2 7 0 2 9 

2 

5^M3Wfc»^r WcoP^tc, Xb ftftt Yb 

[0001] 

X£> ^ v %M1-<d%MlT y^t^b ft (-^fc>-£ 
[000 2] 

FTM(Fiber Termination Module) &>Z> V >li*MD F (M 
ain Distributing Frame) &£3£iE;6 5 £> 9 . CLtb^Kte 
%zi*9 9 • X7^fctt = *** ' T^^^ft+BSffi© 

s swa t (om&&*mk u-ca*ft«^ r 

[0 0 0 3] H6li. ««#77-f^MW 
»ttft«»ftIftW-r*«l»»«H-C«>S. H6lC*5^ 
T\ :o8*fltt, 4oO*ftt»a^2a, 2b, 2 
c, 2d (£TF\ fJllTltM2a-2d^^) ft 

uyxtv^) Sria^J tfc*^l uyx • 7 u^f 3 
(i^T\ flSU7W3tt^) ft*jB-&i-5*&ft 

5tK¥W^^ja (xa m t, mc<\M.&-tz>mw.$toJj 

ftA (Ya ft) *3J:tf3fc*KfirfilA (Za #) ^b^5£ 

«A^*inii;, :oyn^ua<»t5» 

*>-5HrpftAfi«»a«7ft«Bx5 0 Cco3#A^WM 
40 ^7"cr lOf^tc, ^coH#Aft#^IUSc#i: L 

TXp lftliH5S-li:S««-C«>6=WlHHg««8ft 
»ttU riXbAH«ia«&ffl!j8l«l7^<tt^H#Ilieffi^ 

[0 0 0 4] £fc. TWf 3te, ^-^U-VXtCiottS 

*^«ilciE3£-rS7K¥«i*lpJB (Xb M) t. tpfomiz 

ai^-t-SSliLtt^f^B (Yb M) *5j:t5«t»^tt*I«lB 

(ZbW) d^/JiS=ttiBO#*i^lcfi<18«Wi-rs»« 
■C*)5HllBatt»ifl04:«t COH#Baa®3 
50 iil0t7K3<Df|^ SfflEUfcZb #ft[ElSc«l^ 
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3 

LTT U-f 3£E$c£it6^#?T*£>5Zb MsfflsffiMft 1 
l£rf£4£U Cti6W£«Bffi»TO l O £ Zb #0 

3E«rLTv>5. UJLb<o*g/£lcJ;D, #lt«2a-2d 

6o &*i> 6liX«iai»«««-Cfeo-C, jS?*^*^ — 
v>a, b&**7 4lC&rtZXlbJ?fa\Z--ft#}\£»9h2 

#6t>^)t*$)MM^V\ 5I3\ %7 T • 

[0 0 0 5] &K % :^K^MLtM»2a 
*&t>-&Z>^m& 2 o^pgiC5>it TP L < RMtS 

IWt>^^u>X*S*3R^ < !:E^lfex.6tett. Z<7>^ 

w 3 Sr*^- ^ b _hicga@ ur#w*ia 2 a ~ 2 d ic 

[0 0 0 6] B7I1 H6lC*3lt5*«^fi*m«8^n y 

■&5JBl®l«S:»Mi-6KWia"C*>So Emc*3l>-t, 
w^SSl&PBtt:* 7W3$r^f-^b±lcgeSU/v^ 

xW<D[Hlt)^llIiE$^:-C, S-ftWcifl^SSftasPE 

)ti77^^V h <5lCte, ittJlSLfcHittAi:;*? 

^7 465MS*IC*3ttSXYZ«^*Cj; O^fiKSttSft 

£r5*¥^ra]£Xf6<b U ^C<iE^-r5^i£^^^ 
^YttUT. ^0^*(^]^Z#i!-r5o £Ac, 
<0^S<0-f*Ui> ^mZa WC:te*t3 Za i^gX 
U0 Z A^Ya #iC*Dtt^Ya i^gX U 0 ya t Xa MIC 




(3) Mf8-2 2 7 0 2 9 

[0 0 0 7] gj8li. g)7lCia»t5H^A$:#[5]te^^ 

(a) tt. Za #ft«Xu4r»»-r6*Wl*r. 

(b) 12, Ya #MXu$:Mt5¥i2^, i8 

(c) (2, Xa ttftaxuSrHaEi-S#»H3 4r-tix^n 

(^WIl) 18 (a) tdjo^T. wO^lHIl teiE 

|C4 0CO»^/^I9, # ^ 7 4 CD^_btC 2 o?>Mft 
JO ^2a, 2 dOXYll £^fcH*TOO, 4 K 

*3Jt5Z«(Ol5i9Sr^dMt±-eilI«B$-l*:-C. M«2 
a, 2 d^3B^iEi»«:^*t±X«it¥fir^"*-S 0 
(Dtt, fj|2 LfcHi&Affit&gfr^ 7kC£*) y looM3t 
^2 a^H4fe^Xtt*i^i: Ytt*ipjic»»ura»«« 

©li, HinEUfcX*Ma««««6lc:J:?), »U<o4**«2 
d ©BMXi*fiii:8ft too, ? 4X'ffi,M£th 
5g»]^»*«S2 d<oK«Srffij»<z>Y«i*-ifi]^— SS*. 

KHsjiB^-tJroo, coilj^^X7> 7 4<£>Hj§&lc— §fc£ii: 
9 , Httl A|fiHE«f 4>j£ 1 3 2 a - 2 d 

<tf2i&-f Lfc— SUfcv^-c, roWI-io-Clo 
*tf>at3te*8 2 a WStfCioft 6 x Yll^^it: tt tt 
5o «6o-C#»^®-®S:, 2o^»2 

a, 2 d^®ifife^*3ltSXYaia*S^7p< 7 4(ORj»JC— 

j<? Xi/0zA$:Wt6o 

[0 0 0 8] C^l©2) fcfcl, H18 (b) iCfcJ^T, Z. 
o^J(B2t3EtC4o<o»f^*»b*9. #^^4 0$|j8Ui 
tC2OG0£bfc$S2 a, 2 d<Dlittlc:l3^tSXYffi««r'& 
;b^^ooYtt<B|E]^> Sra*^tJi-ClHl«K*^, *lt*i«2 
a, 2 d*j|$^iEj»*^^7 4(OMS»*3*t5XlWlt^ 
^tC^TlC-T^o «fP©t»ff©l*, *«l»!l*5lt5lft 

rf®km?t<2)\cmm'?hz>o kij«w*4»2 d<o 

40 ^ZT-lt^2 d^U»Sr, =«lHlte««8lzJ:i!)Ytt 
<£>[U»9M[e]ii££-t^ «t©W«* s «A^-&a-r5 «t 5 «cSI 

2 aOlMWZa^fS](C»tttt 9o »ff® 
li, t^o-C^^®— ©$:> 2ocr)W«2a, 2 die 

^ 6 z <D%%£<D$LWfc t h &Mlc&$k-r £ 

[0 0 0 9] (f|g3) ^V^■C, @8 (c) ICfcV^, 
50 -(0^)1113^^^4 00^^*^^*?. ^/>740^i 
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5 

tS?I^^7 4 <omm& \c& It 6 X Z ¥0n n^t- 

O, Steffi 2 a<D®«^5Y#^F|SjlCffii^-r-5{i^ffi^ 
^m-T^o »fN3)tt, H(*®|5««8«Cj:9lt*«2a 

o®&£x$iijoi3 9lctHjijE£it. -t<oiiteco{@^ffi*5 

«fc otYi^|p] £ Z #*ffi)©^teIt>Sft Lt L £ 
lO^&MToT^^f&lClteXa $6£iSXu0xa£:I1M 

I^2Mm 4IC*3V^, El 7 £ HI 8 

±|C2oOtt3t^2a, 2dt##«UyX0W^© 

®»lci3^6XYMa±©ffifi&'-&*>^:oo, ^ttbco 
B54: LT^tt77^^ ^ h^-fr$ 0 L^l, ItEL 

fcfcte, iulBLfcZb «iftSXuezBS:»il!!BtP« 

[001 1 ] aiofi, m9\£%>vz>yti&&i'^x • r 
#MW*KWi-*»wiaT<b9, mio (a) «t, 

ms (b) ccoM^^tc*DV>rzb wsxi/ 
(f«si) $fci\ no (a) tc*j^r, :©*mii 
a <Dm&ic&rtzxYmm&&t> j <ttz&. ccom^2 

a U ^XcOjlHgliCljolt 3 X t Y#^"f6]<7){£ 

a«rfi»««l 4jC*3V^T»»*-tt', ^OM<^XYl 

«ffl 10 W*«2 a<D»jJ?u^X(Diiitt4:X«i 

#ft£Y*fc£filc»8(iU C«)®ft^^7 4©«»i: 

%\<D&yti& 2 d <DHH&£r Z #<£>tH] 9 iClnie ^ itTTJ ^ V 




(4) #§|?8-2 2 7 0 2 9 

XYWtf«tLTt*5. MW)ttt, ^ot»M) 
~<3)£r. «-*HSw^X(0@i»lc*5ltSYXffiS^^^ 

t 7j * 7 4 (o^ic-a-r 6 * -emmzMk d as u?o r 
*»«ncittzb tMAXfOzB&iis-r*. 

[0012] »I2) &lc, Bio (b) lc*8V*-c, 

w(0#JW2mEJC3 00fife^b/«C9, 2o(04t*«g2 
10 a, 2 dcO^U^XOM^iCfeft-SXYMS^^ 7 

^^iS^WT^-TSC^lCtt), Zb tt^ffiXU0 2B £ 
Mt6 0 SMftDtt* Xd«ftl*l6iaD7W3 
1 £*(c#»U »JO»*«2 dOlBift*:* 

^7 4©am:-si*txia^w5. x 

2 dcoiii«»iJHii*^7 4co!SjBlc^-r5«tc/jror 

1^5. «f^©tt. stiisbfczb mmmm \ uctait 

^7 4<Dmi»^— S$^tYlS^-ti:So L*»U 

m 1 «k»ic*jita#w 1 <z>&fN3>£ mmvmmicx *> , 

fclt5Xi»*l^tYtt*lPl^ffi«^^bLTU*9o Mk 
fft3>l*. ^ot#SCT, 2oOM«2a, 2 

d<7)^l^^>XcOilj^lCjolt5XYM^^^^ 7 4<D 

s-r a * -eaH2Ho» «9 5s utTo xa^wt- z b 

[0 0 13] 

^ U >-Xfc ^5 V >liS7t^ t Htt B [hUS*^^ 

(1) B18 (a) (Cj6V^T■, 2OO#t7t^C0Sg» s ^# 

V^^ICIi, Xn y^^rXi^i Y#*^]lCfpJSt>^ 
?)5gU?£tB*iir^se>, wtbP>cO®«t^«|^ OX Yl 
^0 I^itooZa WAaXu«rWSEU*»ttLfi*e)<C 

(2) g)8 (b) icjot^r, 2 060^^0®^^^^ 
^aayu<C»tixtf*b*V^*, Xn y?&XMJjfat 

«iffii»i<OXYlg^btooYa #MXu^ 

(3) is (c) icjo^r, 2-o(DM^<ommmm 

50 ^WooXa WftffXu*rWSU*ltixtf<Cb<C 
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7 

(4) m i oic&i^t. &ttfc^xi£&mw&<o\h'x? 

^_b, (i) /«cv>l (4) icj:*)&mift8t-rth(Dmm\c 
wnffij&<DmM&jz&*-. c <Dmmz xzmm 

* t K*3 £ %M7 y ^ * v h ic^fr** c £ # 
[0 0 14] 

^ 4: «c*3 It S *W 77>f^yh^ £ r 7 * 
-fZ>mm.$&jjfaA (Ya m :fcJ;t«fett2fr«]A (Za 

[0 0 15] (2) *fc t »©jW*i/yxtEWU 

#3tjS^UVXfcSV^(i*S**^|C*5tt5't'^ 

WlciE^"r57K^#^f^B (Xb M) ir. *^«HCiE3E 
-f SSEWi^ftB (Yb tt) *5J:t/^^#^fR]B (Zb 

^yX7K^s^(i$^rw«, miiszb 

te&itm'f'T <om\c^ xb tfti^Yb w 

[0016] 




(5) ^PI?8-2 2 7 0 2 9 

8 

(i) jfcft-s-waa^oy^^^^-^a-cxupstL, 

A (Xa m mjBMXfaA (Ya «A) *5 
cfcU%$rf*ftA (Za ft) ^f>^5H«A<D**|S]fCH 
«AatSft«i««T*a<tR!ttSix-C, :©£iA^[U 

Zitbth, ts hie =W&wmffi\z£ *) H#Ao#^rp] 

«®K««OZ«lAlPl<E* l ^|--5fc$it^nS. 
[0 0 17] (2) £fc, 7WHI. 

/o vMiS^tS^r u-f d^^f-^ b -c^^ti, 

^u^XfcsvMi^S^SR^lcioJtS^tt^B (X 

b m) t, mm&jjfan (Yb m) ^it^^w^iRjB 
(zb m d»e>*sH«B©**[nijc:=*iiBa«»i«fli 

-Cfi<«!B6$Jx-C, Zb ftkfrlsHENJ: tt^i/yX 

mz-^bfr. z -mtnmmtc* t>xb mt Yb 

u^XfoSV^^S^^^ipir^tbTZb WHIfeSI^ 
oZb MEMB^i^jftH— &^^rbtuS 0 
20 [0018] 

5 0 Bill, *«WoH16«<o«l«W*«««:RM-rs 

tt. *«#©*«ll^»tS=«lA©#*lftlC*«#l*ttl 

0£, ^Jlg^u^XfcSVMiS^^^'^ttlcisitS 
Xb #£Yb *li^e>*5— WB^^frfalcft^u^X 
50 • 7l/^f 3fe-5VMiS^;^r 3 (TWf3) 

ICtSmT^fcft;*x-^A£^/£U CO-«b«S®b«l1li 
l 2Srtt*«S^f-^b <b7 u-r 3 0B8ICWAPWICK 
ttTff^:^^^— ^B^MtSfeU tt3fe«lC*3ltS 

ICJ: ^#77^f^ ^ h^^-5 4oo^!|5g$rR^i- 
*te^^>X<oft^9lcS**^i:«^«x--Cfc 

^0 [0019] B2lt 01 icjoltSHttAmiE'P'frv&tc 

tt«t5R«Bt*)^ HI 2 (a) fi, /D^^f 
-^AlCfaBLfcSW^#ffi£^U H2 (b) tt. r 

S©*ft*^t. i2 (a) *5j;t*H2 (b) IC*3V^ 
T> :^Il»> Hi|*lElte««8<0 = «lA|Hl<E4>^ 
^ 1 3 KLftft« 2 a ^^ffic^-frTio «9 . *ffWlcHfi£* 
W<o»ia»tciaitS#j«i^tftff®^*3V^T. HttB 
a«»»*7«: = tt«»««9 4:®t^^THI6A[al^ 




9 

hz> 0 12 (b) ic*>^t, iiM^M^lt 
14, H^A®***^ 1 3&kWt1&2 a ic— &lt^<5 
=(*lHie««8lcJ:DIsieft*«:^b*-fr-CXa 

tmit-tz z t rtft < . 2 a o^SrSEO ufca* e> 

[0 0 2 0] 8 311, Hi»c:fcttS3fctt#^ftf**#* 

0, 13 (a) f4Za #AffiX U£gBg U Hi 3 (b) 
ttYattflaXuSrHBEU El 3 (c) liXa <W£|ffiX 

Pgl4, HttAEte^frj&l 3lC^SLfc*bt*2 art^ 

A^WJCJiZa MgXl/OzAiYa W^ffiXue Y A<b 
SrW«-r5#^JIIB*»e><CS. 13 (a) IC^V^T, Za 

5^ffil©«fP(Z)i:»fra)lc[SJ«-e*>6 0 w(Z)Za fthfi 
ftXU6zA(OS8aE"Ctt. HftbA[§l(£*£\i£l 3^#t*^ 
2 aO-Scfci;^ fie*ffi|^iSBlcfe«t5^l(Bi«> 
«f^ffidS«l»-e#5o 13 (b) iCio^T, roYai 

Affix uoy A ow«E^jiiBtt. fie*wo»iaB^*3»t5 

^Jffi2CQ^©t^(3)tC^T^6o lOYa MS 
XueyAOHSETt, l^«lc^S5«lOSia»Jc*5tt5 
^JW2(D«f^©j5S«BS-C*6o 13 (c) |C*3V^, - 
(DXa ttftffiXU0xACO««E^JKtt, «6*«OJK 1 «» 

a tt^ffiXuoxA^HSE-Ct, WIWctaE^WolB 1 «» 
tt, «*«lc#tt5 2o©»#iB2 a, 2dCD[!3£rX|fi 
ttMXkflzA, 0ya, OxA<z>BSSE^I«S:«fc»?ig-t*-^ 

[0 0 2 1] I4f4. 1 1 Mfctf-* locoft££^u>-X 
£Zb #0te*^>(-^ii-i^tf^3^B^I^0^^6Ift 
^El-CfcU, 14 (a) 14, T U-tf Sr-^'T' — v^BJilCiB 
ffiUfc«W<0«fflS:. 14 (b) 14, lo^ftjgr^w;/ 
X£Zb ttlllte*^fc^^5&^dS*t-TUfc*«w 

ttl^ttO-CfcSo 14 (a) ti4 (b) IC*,^ 

X. :ol3Wt -*H8M««*l 2fcJ:0*y-S> 
BS:#»LTTU-f 3&KHU ##*8 2 a u V 

c(o*rjsu>x*csott5iiR<offi«s:*i^-r5. 14 
(b) id*5v>r. »3®»^*ao«i»-ei4, 

uvXtcZb WIhKE^'L^ 1 5355— SUT^SOt, — 




(6) 1$§|?8-2 2 7 0 2 9 

/o 

0<ES-frTZb (UftffiXuOzB^HaEU-Ct. 
©XYll^ftt5wi:f±4<, »*«2d(0»eu 
vXo^*aa9btt^e>t^«:*tT-C**«lc:ftoT^ 

[0 0 2 2] 15 14. Hi*c*5itS#*t*iBfc*#a:u 

Z>mmmX'3bK>. 15 (a) 14. loOW^iMf^ 
>X03t«ir > >- h £0^bitiZ^£ LfcSg 1 «ffl 
15 (b) 14, »]<Olt*i«S:»i^«JCAttfcS2 
/0 15 (c) (4, 7HOZb flMAXufrflME 

tS^3«^ 15 (d) 14. «-W*«8i:«-*H£^^ 
X(0»7 7 >f * V h O^b-griZ^Sr^T LfciS 4 Hfcffi 
£^*b^ft^rt>OT&6o 15|C*3^T, Ctf>ff54l9: 
Pgf4, ii2^M^^74(DYZf 

*^2 a ^»«u^X«r-&*>ii:j&tp»f¥©fc. S'JcoMft 
«2 d»»««l 4JCAtb5»f^©^, Zb ttlfiSXl/ 

20 [00 2 3| i5 (a) K*5^T, H«6ffi|C0SS 4 SRtO 

XYmm&X* 7 4 0fij»*^LT-frfc>^:5&A/-C*3f9 , 
^^0^3^KJC^»t5^Jlll^f^®^^<2)^^ 
*£-?£><5o 15 (b) (c^T, I^D<»t^<2)f4. S'JO 
£bfr$2 d<0W<fet£fcM**Xffi«£:#* 7 4©filli:te 

*5»t6#J(H2oakT^®4:l«l«-C*)-5o 15 (c) K*5^ 
t, Ifac<»fft3>fi. r.<z>®joj+*«S2 dtoiBtt*^^ 

50 -5^«a2<o»ft®^ra«t?*)6o 

[0 0 2 4] UUi, l*3t«S2 a cD^U^Xi: Zb #0 
fjte^'Lv&l 5 b<0— V % Zb«H]1B««i 1JCJ: 
3^rlH]te$-ti:TZb ttftffiXl^ 0 zb *H*L"C 

it5XYll^$ftt -5 i:J4^<. KiJo4tJtig2 do 
^u^Xo^Sr«aOU*^b*ttT7-f > ^ 
**ff-C*6 0 t^oT, HJSW-CW:, «63fe«ll^*v^3 

o^«2a, 2 dC0 2oC0^UVXc0^^X||i]ffi 
40 «»««6JC«toTfiflHlfcffitBUT»«lU. It«2a 
u ^X<^ffiB<0^kS:*tiE-r 6*t¥S:« 0 iS-T* 
S* s *<^0, Zb ttMXuezBoM^i^^tco 

(1) 13 (a) IC*5^T, H«A|hHk*^*«:1o<D 
4t*fiaic-ft**-C*««ffiXuoOT»S:ff5<0-C. - 

50 t?Wtfo 
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// 

(2) i4 (b) JCifc^T, Zb ttlsHE+-L\£*:lo*> 

(3) 135 (c) tC*5V*T, Zb MlElG^^jfttr 100 
i-*0>-C, ^(OJ»*ffl(0*fiCuvX|c*5it5*§R^)ffiB 

£Lb. (1) ftv*L (3) i:iHIW«XKO|«l: 
X*>Sv>ttg3tS5^-^|i:fcitSj6ttr9^ ^ ^ h*Sfi 

[^®<oia*ftift^] 

[12] HI 1 lc*5»t-5HttAlHl(E*-L^lc:3t«#i*ttJ 

Ii3] mi ^*3*t-5)t«#<o*iWi4:* > 7(7)ffiil: 
-&t>-fri&tfJB2©B*RM-rSRWE!T*>6, 
[14] Hi tUoltS loott^i/yX^Zb ttm 

So 

[15] H 1^*31+ -5#3tfS#WW« UttfrtS) 4:# 

[11 ] 



2d 2c 2b 2a 




(7) 8-2 2 7 0 2 9 

u >Xeoft$i!j7 7 >T ^ h Sr^fc-dri^tf fg 4 j£pg£ 

[16] »tt77-^ > F^gcoMi&Wfta^ 
^lft^i-S®B&m^lT*foSo 

[17] l6^*5JtS*ff-^WtBSS8^o v $ (7u* y 
2) o«77^>y h£#>^lcJ:9^fc>i*:SSgig: 

[18] H7ld*jltSH«iA<0#^4:lHHKtti: Ltl 
SE-TS 3o<z>^Jffi«rj(gtc:RM-*--5RME|-C*>* Q 
10 [19] H6K*3#3#*£^i'>'X- T W (71/ 

[110] 0 9Jc*5lt«53tilS'&^>X- r w (TU 
«:Zb *fc«rlsHE**i:UT»l«E-rS2oo^m«rlH^ 



1 *ft*«ta«Xn-/^ (^n^) 
2 a - 2 d • • - 

3 ft^UVXfcSVMigft^F-T w 

.4 t^ny^^7 (^1^7) 

5 $tyy 4 6 • • • X 

7 HftAfittUtHft 8 • ■ • H 

. ^interns 

9 EM'trnwrn 1 0 ■ • - = 

11 =Mmiffim 1 2 - . • 



[16] 




©2 



(a) 



(b) 



(a) 



(b) 
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